Endolaryngeal microscopic laryngosurgery (microlaryngosurgery) using a direct laryngoscope is the preferred surgical method for treating laryngeal lesions under general anesthesia.
INTRODUCTION
Endolaryngeal microscopic laryngosurgery (microlaryngosurgery) using a direct laryngoscope is the preferred surgical method for treating laryngeal lesions. Although microscopic direct laryngoscopy (microlaryngoscopy) offers good visualization of the upper aspect of the laryngeal cavity, it does not provide a wide-angle view of the laryngeal cavity or allow detailed observations of the lateral side of the ventricle and subglottis, resulting in blind areas. These blind areas can cause difficulties when laryngeal lesions are being completely resected. Video-assisted endoscopic laryngosurgery using a direct laryngoscope and a long rigid endoscope was therefore utilized to resect lesions in these blind areas. Videoendoscopic observations and recordings were performed using a 3 charge-coupled device (3CCD) color video camera (Karl Storz Tricam-SL) (Fig. 1B) , a Super VHS video-tape recorder (Panasonic NV-FS900), a color video monitor (JVC AV-M21A1) and a color video printer (Sony UP-5200).
MATERIALS AND METHODS

Subjects
The laryngosurgeries were performed using a conventional direct laryngoscope (Nagashima Medical Instruments Company, Japan) with a left side tube through which a fiber optic light carrier was inserted to provide forward illumination ( After the patient was generally anesthetized using endotracheal intubation and inhalation, the direct laryngoscope was positioned and the laryngeal lesion was microscopically assessed. Videoendoscopic examinations were then performed using a 30 rigid endoscope connected to a 3CCD color video camera. The dynamic color images were projected onto the screen of the color video monitor. The laryngeal lesion was then resected using microlaryngeal forceps while observing the site of the lesion on the video monitor (Fig. 1D ). Figure 2 shows the laryngeal cavity of Patient as seen during microlaryngoscopy. Although an upper view of the laryngeal cavity was obtained, the tumor lesion in the supraglottis could not be clearly observed. The 30 forward-oblique rigid endoscope connected to the 3CCD color video camera was then inserted through the left side tube of the direct laryngoscope. This provided a wide-angle view of the entire supraglottic area and allowed the extent of the tumor on the anterior commissure of the ventricular folds to be seen (Fig. 3A) . The lesion was then resected using microlaryngeal cutting forceps while videoendoscopically observing the site of the tumor (Fig. 3B) .
RESULTS
In Patient 2, the straight-forward view of the laryngeal cavity was obtained with microlaryngoscopy. Only two papillomas on the posterior portion of the vocal folds could be seen during microlaryngoscopy (Fig. 4) . When the entire laryngeal cavity was videoendoscopically observed using the 30 rigid endoscope, however, the wide-angle view of the larynx and the higher depth of field revealed the presence of five papillomas (Fig. 5A) . All of the papillomas were then resected using microlaryngeal cutting forceps while videoendoscopically observing the site of lesions (Fig. 5B) . FIGURE 5B Resection of the papillomas using microlaryngeal cutting forceps as seen during videoendoscopy.
DISCUSSION
Although microlaryngosurgery using a direct laryngoscope is the preferred method for treating laryngeal lesions, only the upper aspect ofthe laryngeal cavity can be visualized in this procedure. Since the direct laryngoscope does not provide a wide-angle upper view of the laryngeal cavity, the presence of blind areas may hinder microlaryngosurgery. These blind areas, including the ventricle and subglottis of the laryngeal cavity, must sometimes be visualized to ensure the successful resection of laryngeal lesions.
Special mirror-laryngoscopes may be used to observe these blind areas of the larynx during direct laryngoscopy [1, 2] . Andrea et al. reported on the use of special rigid endoscopes in association with microlaryngeal surgery [3, 4] . These rigid endoscopes had an outer diameter of 5 mm along the inserted portion and an effective length of 240 mm. Previously, we reported on observations of the endolarynx using long rigid endoscopes which were originally designed for the transurethral resection of urinary lesions [5] . Kantor [6, 7] . Recently, an advanced model of a video-laryngoscope has also been developed [8] .
In this study, a conventional Nagashima direct laryngoscope and a Hopkins II long rigid endoscope were used to resect lesions in the blind areas of the laryngeal cavity. Video-assisted endoscopic laryngosurgery using a direct laryngoscope was performed by inserting a 30 forward-oblique rigid endoscope into the side tube of the direct laryngoscope.
Clear, dynamic images of the blind areas were displayed on a color video monitor throughout the surgery. This enabled the surgeons to resect the lesions in the blind areas while observing magnified images of the area on the monitor. The long rigid endoscope was held securely in the side tube of the direct laryngoscope, providing stable images. The entire laryngeal cavity could be videoendoscopically visualized using the 30 forward-oblique rigid endoscope.
The surgical approach to the laryngeal cavity can be difficult if the patient has either a stiff neck or a large tongue. The technique presented in this study should make the surgical approach to the laryngeal cavity much easier in these cases.
